Activation of Cold-Sensitive Channels TRPM8 and TRPA1 Inhibits the Proliferative Airway Smooth Muscle Cell Phenotype.
Airway smooth muscle cell (ASMC) phenotypic modulation is one of the key factors contributing to asthma. Temperature changes may induce asthma, and these changes are known to be related to the temperature-sensitive transient receptor potential channels (TS-TRPs). The present study was designed to investigate the cellular functions of cold-sensitive channels, TRPM8 and TRPA1, in the phenotypic modulation of ASMCs. A rat asthma model was constructed and the expression of TS-TRPs in ASM was tested. Using the agonists and antagonists for both TRPM8 and TRPA1, the effects of cold-sensitive channels on the phenotypic modulation of ASMCs were evaluated by measurement of contractile protein expression and cell proliferation and migration. Signaling pathways and matrix metalloproteinase-2 (MMP-2) activity were assayed with Western blotting and gelatin zymography. TRPM8 and TRPA1 were decreased in the ASM of the rat asthma model. Icilin and menthol, agonists for TRPM8 and TRPA1, inhibited ASMC proliferation and migration induced by fetal bovine serum (FBS) or platelet-derived growth factor (PDGF). Moreover, icilin reversed the FBS-induced inhibition of the expression of contractile phenotype markers, smooth muscle α-actin, and SM22α. Icilin also antagonized the activation of p38 and MMP-2 and the repression of p21 caused by FBS. Our findings show, for the first time, that the activation of TRPM8 and TRPA1 inhibits ASMC proliferative phenotype. These data suggest that TRPM8 and TRPA1 agonists may be promising new therapies for asthma.